In the fasting state glucose homoeostasis is dependent on gluconeogenesis (Bondy, 1958) . Consequently, disruption of gluconeogenesis by the ingestion of alcohol (Freinkel et al., 1963) or defective gluconeogenesis accompanying cortisol or growth-hormone deficiency may cause symptomatic hypoglycaemia.
In the fasting state glucose homoeostasis is dependent on gluconeogenesis (Bondy, 1958) . Consequently, disruption of gluconeogenesis by the ingestion of alcohol (Freinkel et al., 1963) or defective gluconeogenesis accompanying cortisol or growth-hormone deficiency may cause symptomatic hypoglycaemia.
The case to be reported is that of a middle-aged man who, over a period of two years, suffered six attacks of hypoglycaemia. In all instances these attacks occurred in the fasting state ; alcohol-ingestion appeared to be a precipitating factor in the early attacks, but this could not be implicated in the later episodes. The studies that were subsequently carried out in this patient, as well as his response to treatment, indicated that a pituitary or hypothalamic defect affecting the secretion of corticotrophin alone was responsible for the hypoglycaemic tendency.
Case Report
A negro handyman aged 54 was admitted in an unresponsive state to the Boston City Hospital on three separate occasions between May 1960 and June 1961. On each admission the odour of alcohol was present on his breath, the blood glucose was found to be less than 20 mg./100 ml., and a prompt response to the intravenous administration of glucose was obtained. A diagnosis of alcohol-induced hypoglycaemia was made. The patient was not seen again until June 1962, when he was admitted on two further occasions in an unresponsive state. On both admissions the blood glucose was found to be less than 20 mg./100 ml. In contrast to the three earlier admissions, however, there was no evidence of recent alcohol ingestion, and this was confirmed by the absence of alcohol in the serum. He again responded promptly to glucose, but refused to remain in the hospital for diagnostic studies. One month later he was admitted to a psychiatric hospital because of bizarre behaviour. The blood glucose was found to be 24 mg./ 100 ml., but there was no evidence of recent alcohol ingestion. After treatment with glucose he was transferred to the Thorndike Metabolic Ward at the Boston City Hospital for diagnostic studies.
The patient had been a heavy drinker for at least 15 years. The earlier attacks of loss of consciousness followed bouts of heavy drinking. In contrast, his later attacks occurred after moderate exertion when he had not eaten for several hours. He had lost 18 lb. (8.1 kg.) over the preceding two months, but denied change in skin colour, loss of libido, or symptoms of postural hypotension. To his knowledge no member of his immediate family had diabetes mellitus. He had not taken drugs at any time during his illness.
On examination he was an alert, thin, negro man. His weight was 120 lb. (54 kg.) and his height 5 ft. 6 in. (1.6 m.). Pulse and blood-pressure were normal, and postural hypotension was absent. Skin and hair were normal; no increase in pigmentation was present. The heart, lungs, and abdomen were normal. There was no testicular atrophy. Rectal examination revealed an enlarged prostate gland. The nervous system, including examination of the visual fields, was normal.
Urinalysis and blood count were normal. Fasting blood glucose was 70 mg./100 ml. and blood urea nitrogen 15 mg./100 ml. Serum electrolytes were normal. Liver-function studies were as follows: bilirubin 0.7 mg./100 ml., alkaline phosphatase 1.8 Bessie- Corticotrophin and Hypoglycaeirna-Woeber and Arky MEDICAJ JOURNAL the presence of more than 100,000 colonies of Klebsiella aerobacter! ml. of urine. Plasma cortisol at the height of illness was 8 pg./ 100 ml. (normal 5-20) . The patient was-treated with penicillin and streptomycin, intravenous fluids, and intramuscular cortisone acetate. Over the course of the next two days the temperature returned to normal, the vomiting and diarrhoea ceased, and the muscle cramps disappeared. In view of this illness it was decided to continue the cortisone in an oral daily dose of 37.5 mg. The patient has been taking cortisone since discharge from the hospital two years ago. He has remained well and has had no further hypoglycaemic attacks. Response to intravenous insulin. 0.1 unit/kg. given at zero time.
(v _= before corticotrophin; Q-O0 -= during simultaneous infusion of 40 units of corticotrophin.) Discussion The results of the studies performed in this patient satisfy all the criteria necessary to establish the diagnosis of a functional pituitary or hypothalamic defect affecting the secretion of corticotrophin alone. Urinary gonadotrophins, plasma growth-hormone concentration, and thyroid function studies were all normal. In contrast, urinary excretion of corticosteroids was low. Primary hypoadrenocorticism was excluded by the normal response of the urinary corticosteroids to exogenous corticotrophin. However, no response to the administration of methopyrapone (metyrapone) occurred, indicating that secretion of endogenous corticotrophin was defective. Furthermore, the correction of thehypoglycaemia-ufiresponsiveness with exogenous corticotrophin (see Fig.) indicated that the unitrophic pituitary defect was in all likelihood responsible for the hypoglycaemic attacks.
The patient's reaction to an acute illness was also consistent with diminished corticotrophin-reserve. Despite clinical manifestations consistent with acute hypoadrenocorticism, no electrolyte changes were observed. The absence of electrolyte changes was probably due to a normal circulating concentration of aldosterone, since the secretion of this hormone is not directly dependent on corticotrophin-secretion.
Growth-hormone deficiency was excluded by the normal response of circulating growth-hormone to hypoglycaemia.
Insulin-induced hypoglycaemia produced an elevation of growth-hormone comparable to that which occurs in normal subjects (Roth et al., 1963) .
Though routine thyroid function studies in this patient were normal, the daily disposal of 131I-labelled thyroxine was depressed. This abnormality was corrected by the administration of cortisone in physiological dosage. An increase in basal oxygen consumption also occurred after replacement therapy had been begun. The acceleration of thyroxine-disposal was in all likelihood due to the stimulation of metabolism that cortisone induced.
The role of alcohol in this patient's illness is difficult to assess. The earlier episodes of hypoglycaemia might very well have been due to the ingestion of alcohol in the fasting state. However, the subsequent demonstration of a pituitary abnormality that is known to be associated with defective gluconeogenesis could have been responsible for the patient's susceptibility to the hypoglycaemic effect of alcohol. On the other hand, the long-term ingestion of alcohol might itself have impaired the hypothalamic-pituitary mechanism responsible for the secretion of corticotrophin. Summary A case is described of a man who suffered frequent episodes of fasting hypoglycaemia, some of which appeared to be precipitated by alcohol. Studies of endocrine function revealed normal secretion of growth-hormone, thyrotrophin, and gonadotrophin, but deficient secretion of corticotrophin. Hypoglycaemia-unresponsiveness to insulin was corrected by exogenous corticotrophin. An illness precipitated by an infection and resembling acute hypoadrenocorticism occurred and responded promptly to cortisone. Thereafter, cortisone was continued in physiological dosage, and no further hypoglycaemic episodes have occurred.
The studies indicated that a functional hypothalamic or pituitary disorder affecting the secretion of corticotrophin alone was responsible for the hypoglycaemia.
